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Impact of EGFR and HER2 on Gastric Cancer Survival
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Figure 3. Subgroup analysis for OS. In the surgery-only group, cancers could not be classified as differentiated or undifferentiated in 3 patients.

that EGFR status should be evaluated in future clinical trials
of EGFR-targeted agents. S-1 combined with EGFR/HER2-
targeted agents merits further investigation in patients with
gastric cancer.
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Abstract

Background The survival benefit of palliative gastrec-
tomy in patients with peritoneal metastasis as a single
incurable factor remains unclear.

Methods A total of 148 gastric cancer patients with per-
itoneal metastasis underwent gastrectomy or chemotherapy
at the Shizuoka Cancer Center between September 2002
and December 2008 and were included in this study. The
effects of gastrectomy and chemotherapy on their long-
term outcome were investigated. Multivariate analysis was
also performed to identify independent prognostic factors.
Results Gastrectomy was performed in 82 patients and
subsequent chemotherapy was administered to 55.
Chemotherapy was selected as an initial treatment for 66
patients. Median survival time (MST) was identical
between patients with and without gastrectomy (13.1 vs.
12.0 months; P = 0.410). Conversely, MST was signifi-
cantly longer in patients who received chemotherapy
(13.7 months) than those who did not (7.1 months;
P = 0.048). According to the results of multivariate anal-
ysis, chemotherapy (hazards ratio [HR] = 0.476; 95 %
CI = 0.288-0.787) was selected as an independent prog-
nostic factor, while gastrectomy was not.

Conclusions The results of the present study did not show
a survival benefit of palliative gastrectomy in selected
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patients with peritoneal metastasis. Instead, chemotherapy
has to be considered as an initial treatment for these
patients.

Introduction

Gastric cancer is diagnosed frequently and is the second
leading cause of cancer-related deaths in Japan [1].
Although the long-term outcome of early gastric cancer is
good, that of advanced gastric cancer is dismal, particularly
when combined with other incurable factors [2-4]. Recent
advances in chemotherapy have improved the survival rate
of gastric cancer patients with incurable factors. However,
survival rates remain limited and there is still room for
improvement in the survival rate [5, 6].

The incurable factors observed frequently in patients
with advanced gastric cancer are peritoneal, liver, and
distant lymph node metastases [7, 8]. Better survival rates
were reported in Japan following gastrectomy plus metas-
tasectomy if the incurable factors were liver or para-aortic
lymph node metastases and if the surgery was curative
[9-12]. In contrast, curative resections are difficult in
patients with widespread peritoneal metastasis, which is the
most frequently observed incurable factor [13-16].
Although a few surgeons have reported the efficacy of
performing a peritonectomy, this concept has not been
accepted widely, even in Japan [17].

Previously, a number of authors investigated the feasi-
bility of palliative gastrectomy in patients with incurable
factors [14, 18-24]. However, each study included patients
with a range of incurable factors; therefore, the effect of
gastrectomy in selected patients with peritoneal metastasis
remains unclear. The aim of the present study was to
clarify the effects of gastrectomy on gastric cancer patients
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with peritoneal metastasis. The appropriate treatment
strategy in patients with localized peritoneal metastasis was
also investigated.

Materials and methods
Patients

Between September 2002 and December 2008, 279 gastric
cancer patients with peritoneal metastasis underwent gas-
trectomy or chemotherapy at the Shizuoka Cancer Center,
Japan. Of these, 131 patients had incurable factors other
than peritoneal metastasis so the remaining 148 patients
with no other obvious incurable factors were included in
this study. Pathological examination of biopsy specimens
from the stomach revealed adenocarcinoma in all patients.
Patients who had received any previous treatment for
gastric cancer were not included in the present study.
Peritoneal metastasis was diagnosed histopathologically in
patients who underwent laparotomy (106 patients) or was
diagnosed clinically using computed tomography in
patients who did not undergo laparotomy (42 patients).

The patients’ characteristics and surgical and patholog-
ical findings were collected retrospectively from our pro-
spectively recorded database and individual patient
records. The patients’ clinicopathological characteristics
were analyzed, and survival curves were compared
according to the treatment modalities administered (gas-
trectomy and chemotherapy). Multivariate analysis was
also conducted to identify independent prognostic factors.

This study followed ethical guidelines for human sub-
jects and was approved by the institutional review board of
the Shizuoka Cancer Center.

Pretreatment examinations

Computed tomography (CT) with contrast medium was
performed as a routine pretreatment examination in all
patients except those with poor renal function or with an
allergy to the contrast medium. Patients were regarded as
having clinically evident peritoneal metastasis (cP+) if the
CT findings showed obvious peritoneal metastasis which
included massive ascites, cirrhosal implants of the intra-
abdominal area or on the small or large bowel, remarkably
increased visceral fat density, and omental metastasis. If
CT did not show any obvious peritoneal metastasis,
patients were regarded as not having clinically evident
peritoneal metastasis (cP—).

Macroscopic type was classified according to the
Japanese Gastric Cancer Association (JGCA) classification
system [25]. Histological type was also classified according
to the JGCA classification system, in which tubular and

@_ Springer

papillary adenocarcinoma are defined as differentiated
adenocarcinoma, while poorly differentiated adenocarci-
noma, signet-ring cell carcinoma, and mucinous adeno-
carcinoma are defined as undifferentiated adenocarcinoma.

The degree of peritoneal metastasis was classified in
patients who underwent laparotomy as follows: PO, no
implants to the peritoneum; P1, cancerous implants to the
region directly adjacent to the stomach peritoneum (above
the transverse colon), including the greater omentum; P2,
several scattered metastases to the distant peritoneum and
ovarian metastasis alone; and P3, numerous metastases to
the distant peritoneum [26].

Indications for gastrectomy

In patients with P1, gastrectomy was performed if macro-
scopic curative resection was expected. Gastrectomy was
also selected as an initial treatment in patients with tumor-
associated symptoms such as bleeding or gastric outlet
obstruction even if curative resection could not be expec-
ted. If patients had P2 or P3 peritoneal metastasis and they
did not have tumor-associated symptoms, gastrectomy
would not be performed in principle.

Statistics

All continuous data are presented as the median (range).
Survival rates were calculated using the Kaplan-Meier
method, and the log-rank test was used to compare the
groups. In this study, overall survival time was defined as
time from initial treatment (surgery or chemotherapy) to
any death, including noncancer-related death.

Independent prognostic factors were identified using the
Cox proportional hazards model. In the analysis, each
patient’s age (<60 or >60 years old), sex, clinically evi-
dent peritoneal metastasis (cP— or cP+), gastrectomy
(performed or not performed), chemotherapy (received or
not received), Eastern Cooperative Oncology Group
(ECOG) performance status (0, 1 or 2, 3), macroscopic
type (type 4 or other), and histology (differentiated or
undifferentiated) were included as covariates. The Bon-
ferroni test was used during multiple comparisons. A
P value <0.05 was considered significant. All statistical
analyses were conducted using R version 2.13.1.

Results

The patient characteristics are indicated in Table 1. Mac-
roscopic type 3 tumors were observed in 43 % of the
patients and type 4 tumors were observed in 39 %. Tumors
were undifferentiated in three-fourths of the patients. The
pretreatment ECOG performance status was generally good
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(<1) and was 2 or higher in 10 % of patients. Gastrectomy
was performed in 82 patients and subsequent chemotherapy
was administered to 55 of these patients. Chemotherapy
was selected as an initial treatment in 66 patients. We also
compared the background data between patients according
to the treatment provided. There were no differences
between any two groups with respect to sex, ECOG per-
formance status, histology, and macroscopic type. The
median age was significantly different between the groups,
with patients who received gastrectomy only the oldest
followed by patients who received both gastrectomy and
chemotherapy. The incidence of clinically evident perito-
neal metastasis was significantly higher in patients who
underwent chemotherapy only than in those who under-
went gastrectomy only or both gastrectomy and
chemotherapy.

Table 2 lists the treatments provided. Of the 82 patients
who underwent gastrectomy, total gastrectomy was per-
formed more frequently (67 %) than distal gastrectomy
(33 %). S1-based chemotherapy was the most frequently
selected treatment regimen in this study. Of 121 patients
who received chemotherapy, second-line chemotherapy

Table 1 Patient characteristics

was given in 64 % of patients and third-line chemotherapy
was administered in 35 % of patients.

Figure | shows the overall survival curve of all patients.
Of the 148 patients, 137 were followed until their death.
Median follow-up period of survivors was 29.7 months.
One-year and three-year overall survival rates were 53.9 and
18.1 %, respectively. Figure 2a shows the overall survival
curves of patients with and without gastrectomy. The med-
ian survival time (MST) of patients with gastrectomy was
13.1 months (n = 82) and that without gastrectomy was
12.0 months (n = 66; P = 0.410). Overall survival curves
of patients who did or did not receive chemotherapy are
shown in Fig. 2b. MST was significantly longer in patients
who received chemotherapy (13.7 mornths; n = 121) thanin
those who did not (7.1 months; n = 27; P = 0.048).

Table 3 shows the results of the Cox proportional haz-
ards model. Chemotherapy [hazards ratio (HR) = 0.476;
95 % CI = 0.288-0.787], ECOG performance status O or
1(HR = 0.278; 95 % CI = 0.156-0.495), and macroscopic
tumor types other than type 4 (HR = 0.566; 95 %
CI = 0.377-0.848) were selected as independent prog-
nostic factors, while gastrectomy was not selected.

Gastrectomy Chemotherapy Gastrectomy + chemotherapy

Number (r) 148 27 66 55
Age (years)® 65 (20-85) 77 (53-85) 60 (20-77) 67 (34-76)
Sex (n)

Male 90 18 36 36

Female 58 9 30 19
Performance status (n)

0orl 133 23 58 52

2o0r3 15 4 8 3
Histology (n)

Differentiated 36 7 20 9

Undifferentiated 112 20 46 46
Macroscopic type (n)

#type 4 90 19 35 36

type 4 58 8 31 19
Clinically evident peritoneal metastasis®

Yes (cP+) 62 2 51 9

No (cP) 86 25 15 46
Gastrectomy (n)

Yes 82 27 0 55

No 66 0 66 0
Chemotherapy (n)

Yes 121 0 66 55

No 27 27 0 0

* The differences between each group are statistically significant (P < 0.0167 between any two groups)

5 The difference is statistically significant between patients who underwent chemotherapy and those who underwent gastrectomy. It is also
statistically significant between patients who underwent chemotherapy and those who underwent gastrectomy + chemotherapy
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Table 2 Treatments provided

Gastrectomy 82
Total gastrectomy 55
Distal gastrectomy 27

Chemotherapy 121
5-FU 8
S1 43
S$1/CDDP 27
MTX/5-FU 28
CPT11/CDDP 5
Others 10

Number of regimens administered
1st line 44
2nd line 35
3rd line 24
4th line 16
Sth line 1
6th line 1

FU fluorouracil, CDDP cisplatin, MTX methotrexate, CPT11

irinotecan

1.0
0.8 -
% 0.6 -
k:
c 044
A
0.2+
0 P
T T T T 1
0 1 2 3 4 5

Survival time (years)

Fig. 1 Survival curves of patients included in this study. MST is
390 days. One- and three-year survival rates are 53.9 and 18.1 %,
respectively

Investigation of 40 patients with localized peritoneal
metastasis (P1)

The degree of peritoneal metastasis was confirmed by
laparotomy in 106 of the 148 patients: it was P1 in 40
patients, P2 in 12 patients, and P3 in 54 patients. Survival
analysis was conducted in 40 patients with P1 peritoneal
metastasis. RO resection according to 6th edition of the
TNM classification was performed in 18 patients and the

@ Springer

MST for these patients (26.4 months) was longer than that
of the 16 patients who underwent R1 or R2 gastrectomy
(Fig. 3, 12.3 months; P < 0.001) [27].

Discussion

Recent advances in chemotherapy regimens have improved
the survival rates of gastric cancer patients with incurable
factors. Koizumi et al. [5] reported an MST of 13 months
in patients with advanced gastric cancer who were treated
with S1 and cisplatin, and Bang et al. [6] reported a
13.8 month median overall survival time in patients with

HER2-positive advanced gastric cancer who were treated

with trastuzumab plus chemotherapy. However, to date, the
effects of chemotherapy are limited and the 5 year survival
rate of patients with unresectable gastric cancer remains
grim [5, 6].

The feasibility of palliative gastrectomy in patients with
unresectable gastric cancer is under debate [14, 18-24].
Many studies have examined a variety of patients with
gastric cancer; however, the type and the number of
incurable factors differed among patients. To the best of
our knowledge, the present study is the first report that
investigates a similar group of patients who all had peri-
toneal metastasis but did not have other obvious incurable
factors. Therefore, we were able to identify the appropriate
treatment strategy for patients with peritoneal metastasis
with less bias than the previous studies.

The present study showed that there was no survival
benefit associated with palliative gastrectomy. Instead, we
recommend chemotherapy, as long as patients do not have
tumor-associated symptoms. Sarela et al. [13, 14], and
Kahlke et al. [20] also did not recommend palliative gas-
trectomy if patients did not have tumor-associated symp-
toms because it did not affect the patient’s survival time. In
contrast, Kim et al. [19] and Li et al. [23] recommended
palliative gastrectomy, and Lin et al. [28] recommended
palliative gastrectomy with subsequent chemotherapy to
improve the survival rate of patients.

Multivariate analysis identified pretreatment ECOG
performance status, macroscopic tumor type, and chemo-
therapy as independent prognostic factors. Macroscopic
tumor type 4 is a widely accepted prognostic factor, and the
incidence of peritoneal metastasis associated with type 4
tumors is higher than with other macroscopic tumor types
[3, 4, 22]. Poor ECOG performance status is also a well-
known independent prognostic factor in advanced malig-
nancies [13, 16, 20]. Sarela et al. [13] reported that poor
ECOG performance status is an independent prognostic factor
in patients with peritoneal metastasis, as found in our study.

We also investigated the efficacy of RO surgery in
patients with localized peritoneal metastasis and found that
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(a)i0 +
——— Patients with gastrectomy (n=82)
e Pationts without gastrectomy (n=66)

Survival time (years)

Fig. 2 a Survival curves of patients with or without gastrectomy.
There is no difference in MST between patients with gastrectomy
(13.1 months; n = 82) and those without gastrectomy (12.0 months;
n = 66; P = 0.410). b Survival curves of patients who received or

2641
(b)1.0 4.
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Q
= 0.6
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s 04
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@
0.2
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Survival time (years)

did not receive chemotherapy. MST was significantly longer for
patients who received chemotherapy (13.7 months; n = 121) than for
those who did not (7.1 months; n = 27; P = 0.048)

Table 3 Results of multivariate
analysis

ECOG Eastern Cooperative

Covariates P value Hazard ratio (HR) 95 % CI

Age (<60 years vs. >60 years) 0.830 1.045 0.700-1.559
Sex (male vs. female) 0.516 0.879 0.596-1.297
cP (cP— vs. cP+) 0.122 0.681 0.419-1.108
Gastrectomy (yes vs. no) 0.897 1.031 0.646-1.647
Chemotherapy (yes vs. no) 0.004 0.476 0.288-0.787
ECOG performance status (0,1 vs. 2,3) <0.001 0.278 0.156-0.495
Macroscopic type (s4type 4 vs. type 4) 0.006 0.566 0.377-0.848
Histology (differentiated vs. undifferentiated) 0.290 0.466 0.454-1.256

Oncology Group

the survival rate was better in patients who were able to
undergo curative resection than those who were not. Ouchi
et al. [18] segregated patients according to the degree of
peritoneal metastasis (P1 vs. P2 or P3) because they
believed that the tumor load must also be taken into
account. Moreover, Hioki et al. [29] reported a better
outcome in patients with localized peritoneal metastasis
following gastrectomy than in those with widespread per-
itoneal metastasis, and emphasized that patients with a
good performance status and localized peritoneal metas-
tasis should be considered appropriate surgical candidates.
Based on the results from these reports it may be plausible
to distinguish whether patients have localized or wide-
spread peritoneal metastases in order to establish the
appropriate treatment strategy for these patients.
However, it has been reported that the accuracy of com-
puted tomography for diagnosing peritoneal metastasis is
limited, and the degree of peritoneal metastasis would not be
diagnosed without laparotomy [30]. Recently, the feasibility
of diagnostic laparoscopy, which is less invasive than

laparotomy and more sensitive for finding peritoneal
metastasis than computed tomography, was reported
[31, 32]. In our institute, we also perform this procedure in
patients in whom a high incidence of peritoneal metastasis
was estimated. However, we began diagnostic laparoscopy
in the middle of 2008 so most of the patients in the present
series did not receive diagnostic laparoscopy before
treatment.

There are limitations associated with this retrospective
study. These include a possible bias in the selection of
treatment strategies, including chemotherapeutic regimens
and indication for gastrectomy, and the possibility that
patient backgrounds differ between groups. In fact, patient
age and the incidence of clinically evident peritoneal
metastasis were different between groups. Therefore, we
conducted multivariate analysis including these factors as
covariates. To overcome these problems and to obtain
conclusive results, a well-designed prospective trial is
necessary. Groups in Japan and Korea are currently col-
laborating on an international randomized controlled trial
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Fig. 3 Survival curves of 40 patients with localized peritoneal
metastasis confirmed by laparotomy. MST was significantly longer in
18 patients who underwent RO gastrectomy (26.4 months) than in 16
patients who underwent Rl or R2 gastrectomy (12.3 months;
P < 0.001). MST for 18 patients with RO gastrectomy was also
longer than that for six patients who received chemotherapy as an
initial treatment (12.5 months), although this was not statistically
significant (P = 0.414)

investigating the efficacy of gastrectomy in gastric cancer
patients with a single incurable factor. Therefore, we must
await the results of this study, although the patients being
investigated in the prospective study are not identical to
those included in the present study [33].

In the present study, we used overall survival to evaluate
the efficacy of each treatment. We could not evaluate
patient quality of life after treatment, the burden of care,
and cost because it was difficult to collect these data
retrospectively. However, these factors should also be taken
into account, particularly in patients with incurable disease
[34]. If poor quality of life and increased burden of care
were observed in patients who had undergone gastrectomy,
they would further reinforce the arguments against gastrec-
tomy in patients having peritoneal metastasis.

In conclusion, the results of the present study did not
show a survival benefit with palliative gastrectomy in
patients with peritoneal metastasis. Instead, chemotherapy
has to be considered an initial treatment for these patients.
We still have to await the result of randomized controlled
trial being performed in the East to address this specific
issue.
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Abstract

Background Laparoscopy-assisted gastrectomy (LAG) has been increasingly used for the treatment of early gastric cancer,
and many advantages over open gastrectomy (OG) have been reported. However, only a few reports have assessed
postoperative complications following LAG using the Clavien—Dindo classification.

Methods A total of 265 patients who underwent distal gastrectomy or pylorus-preserving gastrectomy with D1+ lymph node
dissection for clinical stage IA early gastric cancer at the Shizuoka Cancer Center between June 2009 and December 2011
were included in this study. Clinicopathological characteristics and early surgical outcomes were compared between patients
who underwent LAG (LAG group, n=129) and those who underwent OG (OG group, n=136). The severity of postoperative
morbidities was assessed according to the Clavien—Dindo classification.

Results There were no differences in sex or age between the two groups. Body mass index (21.97 vs 23.19, £<0.001) was
lower in the LAG group than the OG group. The duration of the postoperative hospital stay was similar between the two
groups (9 days each, P=0.511). There was no difference in the overall morbidity rate (grade 11 or higher) between the two
groups (LAG group, 7.0 %; OG group, 8.1 %; P=0.818). The incidence of grade I1la or more severe morbidities was also not
significantly different between the LAG group (4.7 %) and OG group (2.9 %, P=0.532).

Conclusions There was no significant difference in postoperative complication rates between the LAG and the OG groups.
The more severe Clavien-Dindo grade Il complications, which required surgical interventions, were observed at similar
rates between the two groups. Laparoscopic gastrectomy for early gastric cancer is therefore feasible in terms of the incidence
and severity of intra-abdominal complications.

Keywords Clavien—Dindo - Morbidity - LAG - Gastric the incidence of early gastric cancer is higher than in

cancer Western countries. Several advantages of LAG compared

to open gastrectomy (OG) have been reported, including

less intraoperative bleeding, preserved postoperative res-

. iratory function, early recovery of bowel movements,
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and better cosmetic results.

Laparoscopy-assisted gastrectomy (LAG) has been per- However, several disadvantages are also associated

formed increasingly, particularly in Japan and Korea, where
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with LAG, and these include prolonged operation times,
technical difficulties, and high costs."** In addition, the
safety of LAG is a contentious issue due to the absence
of solid evidence from randomized controlled trials. To
date, a number of retrospective studies and a few pro-
spective studies have investigated and compared the in-
cidence of postoperative complications following LAG
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with those following OG.°"' However, most of these
studies adopted their own subjective criteria to assess
the postoperative complications, making it difficult to
compare the complication rates between the studies.®’
The Clavien—Dindo classification uses objective criteria
to assess the severity and incidence of postoperative
complications. This classification system was first reported in
2004 and validated thereafter.'>"?

The aim of the present study was to clarify the inci-
dence and the severity of postoperative intra-abdominal
complications following LAG using the Clavien—Dindo
classification and to compare these with postoperative
complications following OG.

Materials and Methods

A total of 287 patients underwent distal gastrectomy or
pylorus-preserving gastrectomy with DI+ lymph node
dissection for clinical stage 1A early gastric cancer at
the Shizuoka Cancer Center between June 2009 and
December 2011. Fifteen of these patients underwent
simultaneous surgery for other malignant diseases and
were therefore excluded. Seven patients whose preoper-
ative body mass index (BMI) were 30 or higher were
also excluded. The remaining 265 patients were includ-
ed in the present study.

The patients’ characteristics, pathological findings,
and surgical findings were collected from our database
records and individual patient electronic medical
records. The postoperative clinical course of each pa-
tient, including the incidence and severity of intra-
abdominal infection complications, was collected from
individual electronic medical records. Data collection
and analysis were approved by the institutional review
board of the Shizuoka Cancer Center.

Pathological tumor depth, nodal status, and curability of
surgery were assessed according to the International Union
Against Cancer (UICC) TNM Classification of Malignant
Tumours, seventh edition.'*

Japanese gastric cancer treatment guidelines 2010 was
used to designate the degree of lymph node dissection.'™'®

Indications for LAG and OG

A distal or pylorus-preserving gastrectomy with D1+ lymph
node dissection was performed if patients had clinical stage
IA early gastric cancer located lower two-thirds of the
stomach, which did not fulfill the criteria for endoscopic
submucosal dissection.'*'® LAG was not indicated for
patients with a BMI over 30.0 throughout the study period;
thus, all patients with a BMI over 30.0 underwent OG
irrespective of their preferred approach.

Surgical Approaches for Patients with Early Gastric Cancer

Between June 2009 and March 2010, the surgical approach
(open or laparoscopy) used to treat early gastric cancer was
determined by the patient’s preference. After preoperative
examinations, surgeons explained the advantages and disad-
vantages of both LAG and OG, leaving the patients to decide
on the surgical approach. During this period, 88 patients
underwent distal or pylorus-preserving gastrectomy for early
gastric cancer. A total of 41 patients chose open surgery and
47 patients chose laparoscopic surgery.

After April 2010, a randomized controlled trial compar-
ing LAG and OG was undertaken in Japan (JCOG 0912
trial); thus, patients who fulfilled the inclusion criteria and
agreed to participate in the study were randomly assigned to
undergo LAG or OG (62 patients). Otherwise, patients
chose the surgical approach they preferred (115 patients).
During this period, 95 patients underwent open surgery and
82 patients underwent laparoscopic surgery.

All open surgeries were performed or supervised by
one of five experienced surgeons in our institute, each
of whom had performed more than 200 cases of open
gastrectomy before the study period. Of these five sur-
geons, two also had much experience of laparoscopic
surgery (more than 100 cases of LAG before the study)
and had board certification by Japanese Society of En-
doscopic Surgery. In this study, all laparoscopic surger-
ies were performed or supervised by one of these two
board-certified surgeons.

Definition of Postoperative Intra-abdominal Complications

The postoperative intra-abdominal complications assessed
in this study included pancreas-related infections, postoper-
ative bleeding, anastomotic leakage, anastomotic stenosis,
bowel obstruction, and wound infections observed within
30 days after the surgery.

The Clavien—Dindo classification was adopted to grade
the severity of the postoperative intra-abdominal complica-
tion for each patient. According to the Clavien-Dindo clas-
sification, patients were classified as having grade Il
complications if medical treatment, such as antibiotic ad-
ministration, was used. Patients were classified as grade 1lla
if surgical intervention without general anesthesia was indi-
cated, and classified as grade b if surgical intervention
under general anesthesia was indicated. If patients required
admission to the intensive care unit, they were regarded as
having grade IVa (with single organ dysfunction) or IVb
(with multiorgan dysfunction) complications. Postoperative
mortality was defined as a grade V complication.

In this study, patients with intra-abdominal complica-
tions classified as Clavien—Dindo grade Il or higher were
regarded as having complications. The incidence and
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grade of each complication was recorded prospectively in
medical records.

Comparison of Short-Term Outcomes Between LAG
and OG

Of the 265 patients included in the present study, early
surgical outcomes were compared between patients who
underwent LAG (LAG group, #=129) and those who un-
derwent OG (OG group, n=136).

Statistics

All continuous variables are presented as the median
(range). Statistical analyses were performed using Fisher’s
exact test, the Student’s ¢ test, and the Mann—Whitney test.
A P value less than 0.05 was considered significant. All
statistical analyses were conducted using R Statistics
version 2.13.1.

Results

Patient characteristics are shown in Table 1. There were
no differences in sex or age between the two groups.
The BMI was higher in the OG group than in the LAG
group. All patients included in this study had preoper-
ative clinical stage IA early gastric cancer. Surgical
findings are indicated in Table 2. Pylorus-preserving
gastrectomy was frequently performed in the LAG
group although the difference was not statistically sig-
nificant. Operation times were longer, and there was
less intraoperative bleeding in the LAG group compared
to the OG group. One patient in the both groups each
required perioperative transfusions. The patient in the
LAG group required a transfusion for intra-abdominal
bleeding, and a re-operation was also required (grade
IIIb). The reason for the transfusion in the OG group
was intra-abdominal bleeding. The patients recovered
well without additional treatment (grade II).

Pathological findings are shown in Table 3 and were
not different between the two groups. All surgeries were
designated as RO resections according to the seventh
edition of the UICC TNM Classification of Malignant
Tumours.

Patient postoperative outcomes are described in Table 4.
There was no difference in the duration of the postoperative
hospital stay between the two groups. Overall morbidity
rates (grade 1l or higher) were not different between the
two groups (LAG group, 7.0 %; OG group, 8.1 %; P=
0.818). The incidence of grade llla or more severe morbid-
ities was also not significantly different between the LAG
group (4.7 %) and OG group (2.9 %, P=0.532).

@ Springer

Table 1 Patient characteristics

LAG group OG group P value

Number of patients 129 136
Sex (1)

Male 85 91 0.897
Female 44 45
Age (years)

Median 64 66 0.692
Range 19-88 33-84

Body mass index (kg/m*)

Median 21.97 23.19 <0.001
Range 6.94-29.81 15.35-29.74

Preoperative morbidities (x)

Yes 50 62 0.266
No 79 74

Previous laparotomy (#)

Yes 43 43 0.796
No 86 88

Discussion

The present study revealed no difference in the postopera-
tive intra-abdominal complication rates between the LAG
group and the OG group. In addition, there was no differ-
ence in the severity of complications as assessed by the
Clavien—Dindo classification between the two groups.

The incidence of postoperative morbidity following laparo-
scopic gastrectomy has been reported as 4.7-25.3 %7172
The heterogeneity between studies may be attributed to the
differences in patient backgrounds, degree of lymph node

Table 2 Surgical findings of patients

LAG group OG group P value
Operative procedure (1)
DG 57 73 0.141
PPG 72 63
Operation time (min)
Median 225 202 <0.001
Range 146-400 102-318
Bleeding (ml)
Median 30.5 208 <0.001
Range 0-372 16-1,695
Number of retrieved lymph nodes
Median 42 45 0.257
Range 26-94 19-108
Transfusion (#) 1 1 0.948

DG distal gastrectomy, PPG pylurus-preserving gastrectomy, 7G total
gastrectomy
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Table 3 Pathological results of patients

LAG group OG group P value
Tumor depth (1)
T1 (m/sm) 118 129 0.470
T2 (mp) 4
T3 (ss) 3 3
T4 (se/si) 0 0
Nodal status (1)
NO 114 120 0472
N1 10 14
N2 4 1
N3a I 1
N3b 0 0
Pathological stage (1)
la 107 119 0.063
Ib 13 11
Ila 8 2
IIb 0 3
Illa 0 1
Ib 1 0
Illc 0 0
v 0 0

dissection, and criteria used to assess the severity of the
complications.””'*!'">* The same heterogeneity is also ob-
served following open gastrectomy, presumably due to the

Table 4 Postoperative clinical course of patients

LAG group OG group P value

Postoperative intra-abdominal complications (7 (%))

Pancreas-related infection 2 (1.6) 32.2) 1.000
Bleeding 1(0.8) 1(0.7)  1.000
Intra-abdominal abscess 3(2.3) 1(0.7) 0359
Anastomotic leakage 2 (1.6) 1(0.7) 0614
Anastomotic stenosis 2 (1.6) 1(0.7) 0.614
Bowel obstruction 1 (0.8) 1(0.7) 1.000
Wound infection 0(0) 3(2.2) 0.248
Severity of complications (#)

Grade 11 3(2.3) 7.1y -
Grade 1lla 3(2.3) 322 -
Grade I1Ib 1 (0.8) 0(0) -
Grade [Va 2 (1.6) 1.7y -
Grade IVb 0(0) 0(0) -
Grade V 0(0) 0 (0) -
Grade 11 or more severe (n (%)) 9 (7.0) 11 (8.1) 0.8I18
Grade llla or more severe (n (%)) 6 (4.7) 4(29) 0.532
Postoperative hospital stay (days)

Median 9 9 0.511
Range 6-71 6-49

absence of widely accepted specific criteria to assess postop-
erative complications.

The Clavien—Dindo classification of surgical complica-
tions was first reported in 2004, and its utility has been
validated by many reports.'*'® Recently, the incidence of
postoperative complications assessed by the Clavien—-Dindo
classification following LAG was reported.?®*"*%** Jiang
et al. reported a 13.3 % overall incidence rate of Clavien—
Dindo grade II or higher postoperative complications fol-
lowing LAG. However, the complication rate following OG
was unclear in their series.” Lee et al. reported no differ-
ence in the incidence of postoperative complications
assessed by the Clavien—Dindo classification following
LAG compared to those following OG. In their series,
72.8 % of patients who underwent LAG had stage IA early
gastric cancer and underwent a limited lymphadenectomy,
while most patients who underwent OG had advanced dis-
case and received D2 lymphadenectomy.” It is possible that
the differences in tumor stages and degree of lymph node
dissection affected the results. In the present study, there-
fore, we included patients who underwent distal or pylorus-
preserving gastrectomy with D1+ lymph node dissection.

Most studies comparing early surgical outcomes between
LAG and OG reported longer operation times and less intra-
operative blood loss in the LAG group than in the OG
group, and the same results were obtained in the present
study."** The quality of lymph node dissection was
assessed by comparing the number of harvested lymph
nodes, and it is under debate whether the quality of lymph
node dissection is identical between both approaches.'** In
this study, the number of harvested lymph nodes was not
different between the groups; thus, we consider laparoscopic
approach as feasible in terms of quality of D1+ lymph node
dissection.

A surgeon’s experience has been reported as being asso-
ciated with postoperative morbidity and mortality following
LAG. Surgeons require 30 to 50 cases to complete their
learning curve.'"**™*7 In this study, all laparoscopic surger-
ies were performed or supervised by board-certified, expe-
rienced surgeons; thus, we consider that the surgeons”’ skill
did not affect the results.

Currently, there are two ongoing multicenter randomized
trials comparing LAG and OG in Japan and Korea. In the
KLASS trial conducted in Korea, no difference in early
surgical outcomes including morbidity rate has been
reported, although the final results are not yet available.”
In the KLASS trial, the definition and grade of each com-
plication was not mentioned. A phase Il trial in Japan,
JCOG 0703, revealed the safety of LAG, and a subsequent
randomized controlled trial, JCOG 0912, has already
started.® In the JCOG 0912 trial, the Clavien-Dindo classi-
fication system is being used to assess each complication.
The final results of these randomized trials are required to
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conclude which procedure is best for patients with early
gastric cancer in terms of postoperative complications.

The present retrospective study has some limitations. Firstly,
patient characteristics were different between the groups, such
as BML In our institute, laparoscopic surgery had not been
indicated in patients with high BMI (>30), and all patients with
high BMI (>30) were treated with open gastrectomy; thus, we
excluded these patients to minimize the heterogeneity between
the groups. However, the median BMI was still higher in the
OG group than in the LAG group. It is unclear whether differ-
ence in BMI really affected the incidence of intra-abdominal
complications.” " Recently, Hiki et al. reported that a high
BMI was not necessarily associated with a higher incidence of
postoperative complications following LAG.®' However, pos-
sible biases must be taken into account when interpreting the
results of the present study. When the final results of the
randomized controlled trials become available, the clinical
relevance of LAG in the treatiment of gastric cancer will be-
come more apparent.

In conclusion, the present retrospective study revealed
no significant difference in the postoperative complication
rates between the LAG and the OG groups. The more
severe Clavien—-Dindo grade Il complications, which re-
quired surgical interventions, were observed at a similar
rate between the two groups. Therefore, the use of lap-
aroscopic gastrectomy for the treatment of early gastric
cancer is feasible from the viewpoint of the incidence
and severity of intra-abdominal complications.

Disclosures We have no conflict of interest to be declared.
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A Phase Il trial was initiated in Japan to evaluate the efficacy and safety of preoperative
chemotherapy with docetaxel, cisplatin and S-1 for gastric cancer with extensive lymph node
metastasis. Patients are eligible to participate in the study if they have para-aortic lymph node
metastases (stations no. 16a2/16b1) and/or a bulky lymph node (>3 cm x 1 or >1.5cm x 2)
along the celiac, splenic, common or proper hepatic arteries or the superior mesenteric vein,
while patients with other distant metastases are ineligible. A total of 50 patients will be
enrolled over 2.5 years. The primary endpoint is the response rate of the preoperative chemo-
therapy, which will be assessed based on the Response Evaluation Criteria in Solid Tumors
ver. 1.0. The secondary endpoints are %3-year survival, %5-year survival, proportion of
patients with RO resection, proportion of patients who complete the preoperative chemother-
apy and surgery, proportion of patients who complete the protocol treatment, pathological
response rate and adverse events. This trial was registered at the UMIN Clinical Trials
Registry (www.umin.ac.jp/ctr/) as UMINOOO006069.

Key words: gustric cancer — extensive lymph node metastasis — preoperative chemotherapy — Phase 11

INTRODUCTION Since 2000, we have performed two Phase Il trials

Gastric cancer with extensive lymph node metastasis (ELM)
is often unresectable. Furthermore, patients with gastric
cancer and ELM often have a poor prognosis, even after an
RO resection. The Stomach Cancer Study Group of the Japan
Clinical Oncology Group (SCSG/JCOG) has addressed this
problem.

(JCOGO0O01 and JCOGO405) to evaluate the preoperative
chemotherapy followed by gastrectomy with D2 plus para-
aortic lymph node dissection (PAND) for gastric cancer with
ELM. In JCOGOO0O01, the patients received two or three
courses of irinotecan (70 mg/m?® on days 1 and 15) and cis-
platin (80 mg/m* on day 1), and then underwent surgery.

¢ The Author 2012. Published by Oxford University Press. All rights reserved.
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This study showed a good %3-year survival of 27.0%. but
was terminated because of three treatment-related deaths
(TRDs) among 55 enrolled patients (1). To develop a safer
and more effective treatment, we conducted JCOG04035, in
which patients received two or three courses of cisplatin
(60 mg/m? on day 8) and S-1 (80 mg/m? from days 1-21)
(CS) as preoperative chemotherapy and then underwent
surgery. This study also showed an excellent %3-year sur-
vival of 58.8% with no TRD and low toxicity (2).
Preoperative chemotherapy with CS is highly promising and
is considered the current standard treatment for gastric
cancer patients with ELM in SCSG/JCOG.

JCOG9Y501 demonstrated that prophylactic PAND did not
improve survival (3). However, an integrated analysis of
JCOGO001 and JCOGO405 showed a greater therapeutic
index (multiplication of frequency of lymph nodes metastasis
by a 3-year survival rate) (4) of para-aortic lymph node than
JCOG9Y501 even in patients with bulky lymph node without
para-aortic lymph node preoperatively (JCOG0001: 4.3,
JCOG0405: 12, JCOGY9501: 2.7). Therefore, we adopted the
same surgical procedure as in previous studies, D2 plus
PAND, for all this population.

Recently, the addition of docetaxel to cisplatin and 5-FU was
shown to improve the outcome of unresectable or recurrent
gastric cancer patients in the USA and Europe (5). In Japan,
several Phase I and Phase 11 trials have been conducted to evalu-
ate a combination of docetaxel, cisplatin and S-1 (DCS) in
patients with unresectable or recurrent gastric cancer (6—9).
Although neutropenia and febrile neutropenia frequently oc-
curred, the response rate was extremely high in each trial. Among
several DCS regimens, we adopted the one used in the Phase [1
trial at Kitasato University (the Kitasato regimen) because this
regimen was shown to have less toxicity and a higher response
rate than other regimens. Here, we are conducting a multi-
institutional Phase 11 trial (JCOG1002) to evaluate the efficacy
and safety of DCS (the Kitasato regimen) as a preoperative
chemotherapy for gastric cancer with ELM. If the efficacy and
safety prove to be sufficient, we will conduct a Phase 111 trial to
compare preoperative DCS with the current standard CS.

The JCOG Protocol Review Committee approved this
study protocol in June 2011, and this study was activated in
July 2011. This trial was registered at the UMIN Clinical
Trials Registry (www.umin.ac.jp/ctr/) as UMIN000006069.

PROTOCOL DIGEST OF THE JCOG1602
PURPOSE

The aim of this study is to evaluate the efficacy and safety of
DCS as a preoperative chemotherapy for gastric cancer with
ELM.

STUDY SETTING

A multi-institutional (50 specialized centers), single-arm
Phase 11 trial.

Jpn J Clin Oncol 2012:42(6) 557

ExproiNTS

The primary endpoint is the response rate to preoperative
chemotherapy as assessed by the Response Evaluation
Criteria in Solid Tumors (RECIST) ver. 1.0. RECIST
ver. 1.0 is used instead of ver. 1.1 because we will compare
the results with previous studies using the same criteria. The
secondary endpoints are %3-year survival, %5-year survival,
proportion of patients with RO resection, proportion of
patients who complete the preoperative chemotherapy and
surgery, proportion of patients who complete the protocol
treatment, pathological response rate and adverse events.

IncLusIiON CRITERIA

(i) Histologically proven primary gastric adenocarcinoma

(i1) Contrast-enhanced abdominal computed tomography
(CT; 10 mm or less of slice thickness) revealed one or
both of the following:

(a) Para-aortic lymph node metastasis >1.0 cm
between the upper margin of the celiac artery and
the upper border of the inferior mesenteric artery
(stations no. 16a2/16bl)

(b) Bulky lymph nodes (>3 cm x 1 or >1.5¢cm x 2)
along the celiac, splenic, common or proper
hepatic arteries, or the superior mesenteric vein

(i) Contrast-enhanced thoracic/abdominal/pelvic CT
revealed none of the following:

(a) Mediastinal lymph node metastasis

(b) Lung metastasis

(¢) Peritoneal metastasis

(d) Liver metastasis

(e) Pleural effusion, ascites

(f) Para-aortic lymph node metastasis other than sta-
tions no. 16a2/16bl

(g) Other distant metastases

(iv) The macroscopic tumor type is neither the Borrmann

type 4 nor large (8 cm or more) type 3

(v) No esophageal invasion or an invasion of 3 cm or less
(vi) No gastric stump cancer
(vii) No clinical signs of cervical lymph node or distant
metastases
(viil) A staging laparoscopy or laparotomy performed
within 28 days revealed negative washing cytology
and no peritoneal metastasis
(ix) Aged between 20 and 75 years
(x) An Eastern Cooperative Oncology Group performance
status of 0 or |
(xi) No prior chemotherapy, radiotherapy or endocrine
therapy for any malignancies
(xi1) No prior surgery for gastric carcinoma except bypass
surgery and endoscopic resection
(xiii) Fair oral intake with or without bypass surgery
(xiv) Adequate organ function
(xv) Written informed consent
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ExcrLusioN CRITERIA

(i) Synchronous or metachronous (within 5 years) malig-
nancies other than carcinoma /n situ or mucosal
carcinoma

(i) Pregnant or breast-feeding women

(iii) Severe mental disease
(iv) Currently treated with systemic steroids
(v) HBs antigen positive
(vi) Currently treated with flucytosine, phenytoin or
warfarin
(vii) lodine allergy
(vili) History of hypersensitivity to docetaxcl, cisplatin or
polysorbate 80
(ix) Peripheral motor neuropathy or peripheral sensory
neuropathy for any reason

(x) Edema of the limbs and trunk for any reason

(xi) Interstitial pneumonia, pulmonary fibrosis or severe
emphysema

(xii) Active bacterial or fungal infections

(xiii) History of myocardial infarction or unstable angina
pectoris within 6 months

(xiv) Uncontrolled hypertension

(xv) Uncontrolled diabetes mellitus or routine administra-
tion of insulin.

TREATMENT METHODS
PREOPERATIVE CHEMOTHERAPY

Patients receive an infusion of docetaxel (40 mg/m?/day) and
cisplatin (60 mg/m*/day) on day 1, and take oral S-1 (80 mg/
m?/day) for 2 weeks from days 1—14 followed by a 2-week
rest period. Two courses of preoperative chemotherapy are
administered unless unequivocal progression or unacceptable
toxicities are observed. After the second course, the tumor
response and feasibility of RO resection are evaluated. When
possible, the patient undergoes surgery within 56 days (pref-
erably 28 days) after the last S-1 treatment. When RO resec-
tion is considered difficult despite tumor shrinkage after the
second course, the patient receives the third course of DCS
before surgery.

PREOPERATIVE EXAMINATIONS

Before enrollment, contrast enhanced thoracic/abdominal/
pelvic CT (<10 mm slice thickness) and staging laparos-
copy (or intra-abdominal exploration during bypass surgery)
are mandatory to check the eligibility criteria. After the
second or third course of preoperative chemotherapy,
patients are evaluated by the following examinations to
check the feasibility of the surgery:

(i) Contrast-enhanced thoracic CT
(ii) Contrast-enhanced abdominal/pelvic CT (the same slice
width as baseline evaluation)
(iii) Staging laparoscopy is not mandatory

(iv) Tumor marker (CEA, CA19-9)
(v) Adequate organ function.

SURGERY

A total or distal gastrectomy with D2 plus PAND is per-
formed. In the total gastrectomy for an upper gastric tumor,
the spleen is also removed. Involved adjacent organ(s), if
any, is also removed to achieve RO resection. A laparoscopic
gastrectomy is not allowed. If resectable M1 disease
(hepatic, peritoneal and/or lymphatic metastases) is found
during surgery, it is removed to achieve R0 resection. If RO
resection is impossible, the protocol treatment is terminated.
When total gastrectomy with thoracotomy, left upper abdom-
inal exenteration, pancreaticoduodenectomy or Appleby’s
operation is required to achieve the R0 resection, the proto-
col treatment is terminated after the operation is completed.

PosTOPERATIVE CHEMOTHERAPY

After the RO resection, adjuvant chemotherapy with S-1 is
initiated within 42 days from surgery. A 6-week course con-
sisting of 4 weeks of daily oral S-1 administration at a dose
of 80 mg/m?/day followed by 2 weeks of rest is repeated
during the first year after surgery. If S-1 treatment is not
initiated within 12 weeks after surgery for any reason, the
protocol treatment is terminated. Even after the RO resection,
if the tumor progressed during the preoperative chemother-
apy and histological examination of the resected specimen
showed no chemotherapeutic effect, the protocol treatment is
terminated and S-1 is not administered.

FoLLow-up

All enrolled patients are followed for 5 years. Physical and
blood examinations are conducted every 3 months for the
first 3 years and every 6 months for the last 2 years. An
abdominal CT is performed every 6 months for the first
3 years and every year for the last 2 years. Chest X-ray and
upper gastrointestinal endoscopy are conducted every year.

STupy DESIGN AND STATISTICAL ANALYSIS

This trial investigates the efficacy and safety of preoperative
DCS followed by gastrectomy with D2 plus PAND and post-
operative S-1. The primary endpoint is analyzed after the
tumor response of all enrolled patients is evaluated. If this
regimen proves promising, a Phase 111 trial will be designed
to evaluate the superiority of preoperative DCS to preopera-
tive S-1 plus cisplatin in terms of overall survival. In this
Phase 11 trial, the sample size is 50 cases, which provides
80% power based on the hypothesis as the expected value of
80% and a threshold value of 65% in the primary endpoint
using one-sided testing at a 10% significance level.
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INTERIM ANALYSIS AND MONITORING

Interim analysis is not planned. The JCOG Data Center con-
ducts data management, central monitoring and statistical
analysis. If the number of TRDs reaches 3 or the number of
cases with R1/R2 resection reaches 13, the registration will
be suspended unless the JCOG Data and Safety Monitoring
Committee approves the continuation of this trial.
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Abstract

Background Excessive visceral fat may be a better pre-
dictor of the development of postoperative morbidity after
gastrectomy than body mass index (BMI). The aim of the
present study was to clarify the most appropriate fat
parameter to predict pancreas-related infection and anas-
tomotic leakage following gastrectomy.

Methods The study was performed in 206 patients who
underwent curative gastrectomy at the Shizuoka Cancer
Center between April 2008 and March 2009. Relationships
between fat parameters, including visceral fat area (VFA),
and early surgical outcomes were investigated. The risk fac-
tors for pancreas-related infection and anastomotic leakage
were identified using univariate and multivariate analyses.
Results There was no strong association between any of
the fat parameters and operating time, intraoperative blood
loss, the number of lymph nodes retrieved, or the duration
of the postoperative hospital stay. Pancreas-related infec-
tion occurred in 18 patients (8.7%), whereas anastomotic
leakage was observed in 10 patients (4.9%). Of all the fat
parameters, only VFA was found to be an independent risk
factor for both pancreas-related infection and anastomotic
leakage, with odds ratios (95% confidence intervals) of
1.015 (1.005-1.025) and 1.010 (1.000-1.021), respectively.
Conclusions Excessive visceral fat, represented by the
VFA, was found to be an independent risk factor for both
pancreas-related infection and anastomotic leakage fol-
lowing gastrectomy.
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Introduction

Surgery is the only treatment strategy that offers the
hope of a cure for gastric cancer patients. In Japan, in
which the rates of gastric cancer are greater than those in
Western countries, gastrectomy with D2 lymph node
dissection is a well-established and widely accepted
procedure [1, 2]. Although two large randomized con-
trolled trials in Europe failed to demonstrate the efficacy
of this procedure, due, in part, to increased postoperative
morbidity and mortality [3, 4], recent reports suggest that
gastrectomy with D2 Iymph node dissection may be
beneficial in certain patients [3—6]. One of the reasons
for the unfavorable outcomes of gastrectomy with D2
lymph node dissection in the European studies may have
been the higher proportion of obese patients in those
studies.

Body mass index (BMI) is a simple index of weight-
for-height that is commonly used to classify obesity. In
Japan, the median BMI of gastric cancer patients, as well
as that of the general population, has increased in recent
years [7]. Although a relationship between BMI and
postoperative morbidity has been reported previously, it
remains contentious whether a high BMI is really asso-
ciated with an increased rate of postoperative morbidity
[8-12]. Recently, several reports have suggested that
visceral fat area (VFA) is more strongly associated with
postoperative intra-abdominal infectious complications,
including pancreas-related infection and anastomotic
leakage, than BMI [13, 14]. However, this issue is also
contentious.
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